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The Examiner is respectfully requested to consider 
and enter the following amendments: 

IN THE CLAIMS : 

Please amend Claims 1-12 and 14, as follows: 



A 



1. (Amended) A diffractive optical element having 
[plural] a diffraction grating [surfaces accumulated, 



'v^j i characterized in that: a pair of diffraction grating surfaces 
are positioned so that a protrusion and/or a recess formed on 



an outside of one diffraction ^rating surface engages with a 
recess and/or a protrusion formed on an outside of the other 
diffraction grating surface y^ind that the pair of diffraction 
grating surfaces are defined on materials having different 
refractive indices and different dispersions and being formed 



into a kinoform, or a stffape^ and a height of blazed or binary, 
close to it, ] portion Virion includes first and second 
diffraction gratings, Che improvement residing in that: 



the first /diffraction grating and an alignment 
pattern are integrally formed on a first substrate and the 
second diffraction grating and an alignment pattern are 
integrally formed on a second substrate, and that the first and 
second substrates/ are accumulated with a space therebetween and 
the first and second diffraction gratings are positioned so 
that the alignment pattern on the first substrate engages the 
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3B 



alignment pattern on the second substrate; 

wherein the first and second diffraction gratings 
are formed on different materials such that ja largest optical 
path difference to be applied to light rays passing through the 
diffraction grating [surfaces] portion wijLh respect to each of 

plural wavelengths^ becomes equal to a multiple, by an integral 

/ 

number, of the [wavelength] corresponding one of the plural 
wavelengths . 

/ 



2. (Amended) A dif tractive optical element having 

/ 

[plural] a diffraction grating [surfaces accumulated, 

characterized in thatj^a pair of diffraction 
grating surfaces are positioned bp^that a protrusion and/or a 
recess formed outside an optically effective region of one 
diffraction grating surface engages with a recess and/or a 
protrusion formed outside an optically effective region of the 
other diffraction grating surface; and that the pair of 
diffraction grating surfaces /are defined on materials having 
different refractive indices' and different dispersions and 
being formed into a kinofor-m, or a shape and a height close to 

/ 

it , ] portion which includes first and second diffraction 

/ 

gratings, the improvement residing in that: 

the first diffraction grating and an alignment 
pattern are integrally/ formed on a first substrate and the 
second diffraction grating and an alignment pattern are 
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integrally formed on a second substrate, and tjhat the first and 
seco nd substrates are accumulated with a soacl therebetween and 
the first and second diffraction gratings are positioned so 
that the alignment pattern on the first substrate engages the 
alignment pattern on the second substrate;/ 

/ 

wherein the first and second .diffraction gratings 

/ 

are formed on different materials such that a largest optical 
path difference to be applied to light jcays passing through the 
diffraction grating [surfaces] portion / with respect to each of 
plural wavelengths becomes equal to ^multiple, by an integral 
number, of the [wavelength] corresponding one of the plural 
wavelengths, and the alignment patterns are forme d outside 
optically effective regions of thgf/first and second diffraction 
gratings . 



3. (Amended) A dif tractive optical element having 
[plural] a diffraction grating [^surfaces accumulated, 
characterized in that: a pair of diffraction grating surfaces 
are positioned so that a protrusion and/or a recess formed on 
an outside of one dif f raction^jrating surface engages with a 
recess and/or a protrusion formed on an outside of the other 
diffraction grating surface/ and that the pair of diffraction 
grating surfaces are defined on materials having different 
refractive indices and different dispersions and being formed 
into a kinoform or a shape and a height close to it,] portion 
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which includes first and second diffraction gratings, the 
improvement residing in that: 

the first diffraction grating arid an alignment 
pattern are integrally formed on a first substrate and the 

/ 

second diffraction grating and an alignment pattern are 



integrally formed on a second substrate,/ and that the first and 
second substrates are accumulated with a space^therebetween and 

v / ' 

the first and second diffraction gratings are positioned so 
that the alignment pattern on the firsii substrate engages the 
alignment pattern on the second substrate; 

wherein the first and second diffraction gratings 
are formed on different materials s\rcn\ that a diffraction 
efficiency of diffraction light of Ci^articular order, [such as 
one of positive and negative first^ order, ]. with respect to each 
of plural wavelengths, becomes equajL to or nearly equal to 
100%. 



4. (Amended) A dif tractive optical element having 
[plural] a diffraction grating [surfaces accumulated, 
characterized in that: a pair of /diffraction grating surfaces 
are positioned so that a protrusion and/or a recess formed 
outside an optically effective region of one diffraction 
grating surface engages with a/ recess and/or a protrusion 
formed outside an optically effective region of the other 
diffractive surface; and that the pair of diffraction grating 
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surfaces are defined on materials having dirferent refractive 
indices and different dispersions and being/ formed into a 
kinoform, or a shape and a height close to/ it, ] portion which 
includes first and second diffraction gratings, the improvement 
residing in that: 

the first diffraction grating and an alignment 
pattern are integrally formed on a firs!: substrate and the 
second diffraction grating and an alignment pattern are 
integrally formed on a second substrafe4, and that the first and 

/ . 

second substrates are accumulated wit'h a space therebetween and 

Y; — . . A 

the first and second diffraction gratings are positioned so 
that the alignment pattern on the first substrate engages the 
alignment pattern on the second substrate; 

wherein the first a^idi Isecond diffraction gratings 
are formed on different materials / such that a diffraction 
efficiency of diffraction light of a particular order, [such as 
one of positive and negative first order, ] with respect to each 
of plural wavelengths, becomes^equal to or nearly equal to 
100% , and the alignment patterns are formed outside optically 
effective regions of the tirJt and second diffraction gratings . 



5. (Amended) A dif tractive optical element 
according to any one of Cl'aims 1-4, wherein the [pair of] first 
and second diffraction gratings are disposed opposed to each 
other [with a space such as by an air interposed therebetween] . 
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6. (Twice Amended) A diffractive optical element 
according to any one of Claims 1-4, wherein the [t/rotrusion and 
the recess] alignment patterns have a sectional /shape of one of 
a [triangle] triangular shape, a trapezoidal sfiape and a semi- 
circular shape. 

7. (Amended) A diffractive optical element having 
[plural] a diffraction grating [ surf aces /accumulated, 
characterized in that: a pair of diffraction grating surfaces 
are mutually positioned so that a protrusion and/or a recess 
having a sectional shape of one of a /triangular shape, a 
trapezoidal shape, and a semi-circular shape, formed on one 
diffraction grating surface, engagjes with a recess and/or a 
protrusion having a sectional s](£ape of one of a triangular 
shape, a trapezoidal shape, and /a semi -circular shape, formed 
on the other diffraction grating surface] portion which 
includes first and second diffraction gratings, the improvement 
residing in that: 

the first diffraction grating and an alignment 
pattern are integrally formed on a first substrate and the 
second diffraction grating and an alignment pattern are 
integrally formed on a^second substrate, and that the first and 
second substrates ar/ accumulated with a space therebetween and 
the first and second diffraction gratings are positioned so 
that the alignmei/t pattern on the first substrate engages the 

-7- 
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alignment pattern on the second substrate, 

wherein the alignment patterns have a y^ectional 
shape of one of a triangular shape, a trapezoidal/ shape and a 
semi-circular shape . 

8. (Amended) A dif tractive optical element having 
[plural] a diffraction grating [surfaces accumulated, 
characterized in that: a pair of diffraction grating surfaces 
are mutually positioned so that a protrusion and/or a recess 
having a sectional shape of one of a triangular shape, a 
trapezoidal shape, and a semi -circulars-rape, formed outside an 
optically effective region of one diffraction grating surface 
engages with a recess and/or a protrus ion h aving a sectional 
shape of one of a triangular shape, a' trapezoidal shape, and a 
semi-circular shape, formed outside Ian optically effective 
region of the other diffraction gra'ting surface] portion which 
includes first and second diffraction gratings, the improvement 
residing in that: 

the first diffraction grating and an alignment 
pattern are integrally formedyDn a first substrate and the 
second diffraction grating and an alignment pattern are 
integrally formed on a second substrate, and that the first and 
second substrates are accumulated with a space therebe tween and 
the first and second diffraction gratings are positioned so 
that the alignment pattern on the first substrate en gages the 
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alianment pattern on the second substrate, 

wherein the alignment patterns have a/sectional 
shape of one of a triangular shape, a trapezoidal shape and a 
semi-circular shape, and the alignment patterns/ are formed 

/ . 

outside optically effective regions of the diffraction 
gratings . 



9. {Twice Amended) A method of manufacturing a 
dif tractive optical element as recited in /any one of Claims 1- 
4, 7 and 8, characterized by a process for fitting the 
[protrusion as formed on the one diffraction grating into the 
recess as formed on the other dif f rabtije^i grating] the 
alignment patterns of the first and second substrates together , 

• ' (Twice Amended) A method of manufacturing a 

diffractive optical element as recited in any one of Claims 1- 
4, 7 and 8, characterized by a process in which, after [one 
diffraction grating surface] the first substrate is formed, 
[another diffraction grating surface] the second substrate is 
formed by use of a mold, wherein [a protrusion and/or a recess 
formed on the one diffraction grating surface] the alignment 
pattern of the first substrate is fitted into [a recess and/or 
a protrusion] the alignment pattern of the second substrate 
formed on the mold for [the/other diffraction grating surface] 
the second substrate , whereby [these diffraction grating 
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surfaces] the first and second substrates are mutually 
positioned and molding of the [other diffraction' grating 
surface] second substrate is performed. 

{Amended) A method of manufacturing a 
dif tractive optical element, comprising the steps of: 

forming, upon a substrate, a ^/first diffraction 
grating pattern and [a recess and/or a protrusion] an alignment 
pattern ; 

preparing a mold having [a/ protrusion and/ or a 
recess] (i) an alignment pattern to be engaged with the [recess 
and/ or the protrusion] alignment pattern formed on the 
substrate, [as well as] and f i i ) ^.a^sebpnd diffraction grating 
pattern; and 

positioning the fir/t /diffraction grating pattern 




on the substrate and the second ^dif fraction grating pattern. to 
be spaced with respect to each other by engaging the [recess 
and/or the protrusion] alignment pattern of the substrate with 
the [protrusion and/or the. recess] alignment pattern of the 
mold. 

,yi. (Amended^) An optical system having a 
diffractive optical element as manufactured in accordance with 

/ Fr 

[a] the method [as] reycited in Claim yC\ _ 
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